In early vertebrate development, three germ layers are formed during gastrulation: the ectoderm, the mesoderm and the definitive endoderm. The definitive endoderm gives rise to the entire gastrointestinal epithelium as well as lung, liver, pancreas, biliary system, thyroid gland and thymus. Understanding how the endoderm forms from mouse and human ES cells is the first step towards the ultimate goal, generating specific cell types for therapeutic purposes, such as pancreatic b-cells. The molecular mechanisms of endoderm formation have been largely elucidated using model non-mammalian vertebrate systems. Less is known about endoderm formation in mammalians, including mice and humans. The expression of HMG box transcription factor Sox 17 has been reported to be characteristically found in definitive endoderm. Studies suggest that Sox17 is required by embryonic progenitor cells to acquire endodermal fates and to differentiate properly into definitive endoderm. To study the differentiation of definitive endoderm in vitro and to rigorously assess differentiated cells, I have used homologous recombination to knockin EGFP into the Sox17 locus to generate mouse ES cells that will permit prospective isolation and enrichment of Sox17-expressing cells. I have also generated mice lines using these genetically-modified ES cells, which will permit detailed investigation of the properties of Sox17-expressing definitive endoderm, including its molecular signature. 
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